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摘 要
近年来，分子磁学和材料科学、生命科学的广泛交叉，已经成为化学研究中
最为活跃和热门的前沿方向之一。其中双稳态磁性材料的相关研究得到了长足发
展，尤其是自旋交叉多功能性质的研究。开发荧光基团标记的自旋交叉材料，通
过荧光强弱来感应自旋态的变化趋势，特别是多步自旋转变与荧光或紫外耦合的
化合物，在生物标记、药物传输、生物成像和温度测量等领域具有广阔的应用前
景。因此，设计合成和组装具有特定结构和性质的多功能金属化合物成为当前许
多科研工作者研究的重点。本论文主要探讨设计和组装具有不同结构和性质的复
合功能二价铁二维配位聚合物和双核自旋交叉化合物，并对它们的晶体结构、磁
学性质和荧光性质进行了表征和研究。具体内容如下：
第一章，绪论部分主要介绍了分子基磁性材料、双稳态以及自旋交叉现象，
重点介绍了自旋交叉的研究进展，尤其是多步自旋交叉转变。此外还详细介绍了
自旋交叉与荧光相互作用的研究进展，自旋交叉荧光复合材料的理论知识与现代
测试技术以及本论文的选题背景。
第二章，设计合成新颖的二维霍夫曼网格化合物 FeL，并结合 Fe(II)配合物
的变温晶体结构、紫外吸收光谱、荧光光谱及自旋交叉磁性测试对其进行了详细
分析。该化合物显示出不同的自旋状态 HS, HS0.67LS0.33, HS0.5L0.5和 LS, 对四个电
子的状态 1-i→1-iv 也进行了探究，其中的两个亚稳态表现出相转变行为。同时，
化合物变温荧光光谱和变温紫外吸收光谱的测试表现出自旋交叉和荧光、紫外之
间的耦合作用，证明了 FRET能量转移机制。
第三章，通过 4-氨基-1,2,4-三氮唑与苯甲醛的甲基衍生物合成三个不同的希
夫碱荧光配体，在挥发条件下自组装得到三个新颖的双核 Fe(II)配合物，并对晶
体结构、磁性以及变温荧光进行测试。考察了不同位置推电子基对制备的 Fe(II)
配合物自旋转变温度的影响。结果表明，在同等测试条件下，该配合物的转变温
度呈现出以下规律：邻位取代基化合物>间位取代基化合物>对位取代基配化合
物。其中邻位取代基化合物表现出一步完全自旋转变，间位取代基化合物表现出
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II
微弱的两步不完全转变，而对位取代基化合物未出现自旋交叉现象。同时邻位取
代基化合物的变温发射光谱也表现出与自旋转变相对应的协同作用。
第四章，本论文的总结和展望。
关键词：自旋交叉；自组装；二维霍夫曼；变温荧光
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Abstract
Recently, intersecting and mergeing with material science, life science,
molecular magnetism has increasingly become one of the most active and popular
frontiers in chemical research. And the research of bistable magnetic materials has
made great progress, especially the study of multifunctional spin crossover materials.
The design of a new molecular system combining SCO and other attractive properties,
e.g. luminescence, has widely application prospect in biological labeling, drug
delivery, biological imaging and temperature measurement, that could “feel” the
spin-state transition signal ripping has become the focus of many researchers.and has
The composite function of two-dimensional Fe this paper mainly discusses the design
and assembly of different structures and properties of coordination polymers (II) and
dual core spin crossover compounds and their crystal structure, magnetic properties
and fluorescence properties were characterized and studied. The aim of this job is to
design assembly 2D Hoffman-like coordination polymers and dinuclear Fe(II) spin
crossover compounds. According to crystal structure, magnetic measurement,
luminescent property, and simple discussion of quantum chemistry were investigated.
As follows:
In chapter one, we mainly introduce the molecular based magnetic materials,
bistability and spin crossover phenomena, especially the progress of spin crossover,
and the multi-step spin crossover. In addition, the progress of the research on the
interaction between spin crossover and fluorescence is introduced in detail, and the
theoretical knowledge, modern testing technology and the background of this thesis
are introduced.
In chapter two, 2D Hofmann-like network compound that display three-stepped
spin crossover (SCO) accompanying with structural transformation were prepared,
and are rare in existence. Variable-temperature magnetic susceptibility measurements
and single-crystal structure analysis of compounds showed different spin states: HS,
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HS0.67LS0.33, HS0.5L0.5, and LS, where four distinct electronic states 1-i→1-iv can be
accessed. Two intermediate states of compounds exhibited phase-transition behavior.
Here the emission intensity and diffuse reflectance of compounds was followed as a
function of temperature and a striking multiple correlation with the SCO curve by
variable-temperature fluorimetry and DRS, respectively, demonstrating multiple
correlations between SCO and fluorescence or UV. The Fӧrster-type resonant energy
transfer process (FRET) scheme were confirmed.
In chapter three, three new crystal structures of Fe (II) complex that combine
spin crossover and luminescence were successfully prepared using ligands
synthesized by ourselves and characterized using variable-temperature fluorimetry,
crystal structure, and magnetic measurement. In addition, the effect of electron
donating group on the structural and transition temperature were systematically
investigated. The transition temperature of compounds (o-electron donating group)
was found to be higher than that of complex (m-electron donating group). And
compounds (p-electron donating group) fail to appear the spin crossover properties.
The as-synthesized compounds (o-electron donating group) underwent a complete
SCO. The resulting spin crossover materials show a synergistic effect between spin
transition and fluorescence.
In chaper four, summary and outlook.
Keywords: Spin Crossover; Self-assembly; 2D Hofman-like; Variable-temperature
fluorescence
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